, page 245, [Wi] and [W2] ) and we will estimate approximations of Problems related to the planar Brownian loop have been studied in several works. Levy [L] has derived the exact law of the 'stochastic area' using the Fourier decomposition of the loop. The explicit law of the index nz (with fixed z) has been derived in terms of Bessel functions by Yor [Y] (see also [E] The motivation for this work has been given by recent works of physicists ( [CDO] , [GWS] , [WS] ... We will use these notations throughout this paper.
Our main aim in this section is to prove the following Proposition: Proposition 1. . For any k > 0) E E, l i m 1 | l o g k| X~k,03B4k = 1 2 0 3 C 0 a . s .
In fact our proof also implies that log (203C0)-1 in Probability for ~ (E) = exp(-(log ~ but Proposition 1 will be more useful in Section 2. 
Now, (11) Similarly, Lemma 1 and Chebyshev's inequality yield, for all e 03B4 1/2, P(|X 1 2 P / 2 , 0 3 B 4 2 P / 2 + . . . + X 2 P 2 P , 2 , 0 3 B 4 2 P / 2 2 P E ( X 2 P / 2 , 0 3 B 4 2 P / 2 ) = 0, let us recall that for A 1, the law of A) has the same negligible sets as the law of (Zt, t a). . Hence, an almost sure result depending only on (Zt t a) is also true for ~y. As in [W2] , that is the basic idea we will use to obtain results on the Brownian loop.
We will use the same notations for the functionals of 03B3 and of Z. To avoid confusion, we will specify each time which case we consider: We will refer to the Brownian loop (respectively motion) as the 'L-case' (resp. 'M-case'). / ((~'')' -(m~'~'')')~ = 0 a.s. 
